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PROBLEM TO BE SOLVED: To provide an acid nitride phospKor activated with a 
rare earth element, which can realize 'a white LED with a higher luminance, using 
a blue LED as the light source. . . 

SOLUTION: This phosphor is represented by the general formula: MexSi12- 
(m+n)AI(m+n)OnN16-n:Re1yRe2z, wherein a part or the whole of the meital(s) Me 



(Me is Ca, Mg, Y; or one or more, of lanthanide metals except La and Ce) capable, | c-'Xtfec^ 



of forming a solid, solution with. Of -si a Ion is. substituted by lanthanide metal(s), 
Rel (Rel is one or more of Ce, Pr, Eu, Tb, Yb, and Er) serying.as a lurninescent, 
center, or two kinds of lanthanide metals Rel and a coactivator comprising, Re2 
(Re2 is Dy). 
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♦ NOTICES* • . / . 

JPO and NCI PI are not responsible for any 

damages.. caused. by.^the...use..of.. th i s .trans I at i on..^.-^^^,.v--- — 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] General formula: The metal Me (Me) which is shown by MexSi12-(m+n) aluminum(m+n) 
OnN16-n:Re1yRe2z, and^ dissolves to alpha sialon The lanthanide metal? Re. 1 (Re1) with which kinds or 
two sorts or more of a part or all of a lanthanide metal except calcium, Mg, Y, or La and Ce take the 
lead in luminescence The acid nitride fluorescent substance which made the rare earth elements 
characterized by being the fluorescent substance permuted by Re 2 (Re2 is Dy) as a kind, two sorts or 
more, or two kinds of lanthanide metals Re^l and co-activating agent of;Ce, Pr, Eu, Tb, Yb, or Er . . 
activate. , ^ 

[Claim 2] The acid nitride fluorescent substance which made 0.6< m<3.p and the rare earth elements 
according to claim 1 which are 0<=n< "1 .5 activate when Metal Me was biyalence. 

[Claim 3] The acid nitride fluorescent substance which made 0.9< m<4.5 and the rare earth elements 

according. to claim . 1 which are 0<=n<1. 5 activate when Metal Me- was trivalence. 

[Claim .4] m== 1.5 and n= 0.75'^ it is — 2.^^^ 
/formula:M6xSi9.75aluminum:R^ — 0.3<x+y' — < — 0.75 and 0.01 — < — claim 1 which 

is y+z<b.J (however, y> 0.01, 0.0<=z<0.1) thru/6r'3 — the acid nitride fluorescent: substance which made 
. either activate the rare earth elements of a publication. 

[Claim 5] 6.3<x+y+z<1.5, O.OK y<0.7, and the acid nitride fluorescent substance that made the rare' 

earth elements according to claim 4 which are 0.0<=z<0.1 activate. 

[Claim 6] claims 2 and 4 whose metals Me are calcium, or 5 — the acid nitride fluorescent substance 
which made either activate the rare earth elements of a publication. 



[Translation done.]-^"^- 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely.- . . ^ . . ..r - - « 

2. **** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. . f 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Invention of this application relates to the acid nitride fluorescent substance 
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which made 'rare earth elements activate. Invention of this application relates to the acid nitride 
fluorescent substance which enables high brightnessHzation of the white light emitting diode (white 

---^..^^L£D)-;which. mal^^ 

elements activate in more detail. 

[0002] 

[Description of the Prior Art] An aluminate is further used as a parent ingredient and a silicate, 
phosphate (for example, apatite etc.). and the fluorescent substance that made these parent ingredient 
activate transition metals or a rare earth metal are known widely. 

[0003] On the other hand, the transition metals which used the nitride or the acid nitride as the parent 
ingredient, or the fluorescent substance, of rare earth metal activation is not known so much. As a.- 
nitride fluorescent substance, the magnesium silicon nitride (MgSiN2) which manganese activity 
. alumimium nitride made the German patent No. 789,890 official report activate with rare earth elements 
again to reference "Izv.Akad.Nauk SSSR and Neorg.Master" (8) 17 and 1431^5 (1981) is indicated, for 
example. Recently The perverted URUTSU mold structure To ZnSiNZ which it has, Mn The red 
fluorescent isubstance made to activate () [ T.Endo et ] al. High pressure synthesis " of"periodic 
compound" and its optical and electrical properties". In T.Tsuruta, and M.Doyama and Seno (Editors), 
New Functionality Materials, Volume C, Elsevier^ Amsterdam, The Netherlands, and pp.1 07-1 12 (1993), 
To CaSiN2, Eu The red fluorescent substance made to activate () [.. S.S.Lee. ] et al. Photoluminescence " 
and Electroluminescence Characteristic of CaSiN2:Eu", Proc.SPIE~IntSoc.Opt.Eng.. 3241, and. 75-83.. 
(1 997) — further It is [ that the fluorescent substance which made Ba2Si5N8 activate Eu is only 
reported, and ]. 

[0004] About an acid nitride fluorescent substance, the fluorescent substance (JP,60-206889,A) which 
uses beta sialon as a parent- ingredient is begun. A silicate mineral and apatite structure To. the Y-SirO- 
N system compound acid silicon nitride which it has, Ce The fluorescent substance made to activate () 
[ J.W.H.van ] Krevel et al. "Long wavelength Ce3+emission in Y— Si-O-N materials", J.AIIoys and 
Compounds, 268, and 272-277 (1998), Peta-alumina structure 1 1016N fluorescent substance of Ba1- 
xEuxAI(s)' which it has () [ H.] Hintzen et al. On the " Existence of Europium Aluminum Oxynitndes with 
a Magnetoplumbite or beta-Alumina-Type Structure", J.SolidState Chem., 142, 48-50 (1999), And 
S.RJansen et al. "Eu-Doped BariumAluminum Oxynitride With beta-Alumina-Type Structure as New 
Blue-EmittingPhosphor" and J.EIectrcchem.Soc, 146, and 800-806 (1999) are reported, recently — 
oxy-NATORA — the id — it is [ that the fluorescent substance which uses glass as a parent ingredient 
is only pr6posed,-ahd ] (applicMion for patent 2000-030280). -; r^ "v • ~ • ~ ~ fr-":-- V ; 

)0005] By the way^ white LED has been used for the field as which the dependability of accident 
pr-evention lighting or a signalling lamp is required, the field expected small lightweight-ization like the 
back light of mounted lighting or liquid crystal; and the field for which visibility is needed like the 
destination guide plate of a station. The luminescent color of this white LED, i.e., the white light, is 
obtained with the color mixture of light, and it is a thing and the blue glow which blue LED of an InGaN 
system with a wavelength of 450-550nm which is a source of luminescence emits, and the yellow light 
which a fluorescent substance emits mix it. 

[0006] As a suitable fluorescent substance for such white LED, the fluorescent substance which doped 
. ,-CeJs-best used for the..YAG-.system.x)xide^hown.by..empiricaLformula:(Y, .Gd)3(alum 
Coating of this fluorescent substance is thinly carried out to the front face of the blue LED chip of said 
InGaN system which is a source of luminescence. 
[0007] 

[Problem(s) to be Solved by the Invention] However, generally, the oxide system fluorescent substance 
has the fault that spectral intensity decreases remarkably, if excitation wavelength exceeds 400nm. 
Therefore, since the excitation energy of the YAG system oxide which is a fluorescent substance, and 
the excitation energy of white LED which coats the chip front face of InGaN system blue LED with the 
fluorescent substance which consists of YAG system oxide, and is obtained of blue LED of the light 
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source did ndt correspond and excitation energy was not changed efficiently, it was made difficult to 
produce white LED of high brightness. 
. . ..,[0008]. Invention.of this appljcation. makes , it the techoicaLp.robJem.Ao.off^er^the^acjd.;nitride..fl 

substance which is made in view of the situation as above, and enables high brightnessHzation of the 
white light emitting diode (white LED) which makes the light source blue light emitting diode (blue LED) 
and which made rare earth elements activate. 
[0009] 

[Means for Solving the Problem] By the artificers of invention of this application transposing the oxygen 
atom surrounding the surroundings of the rare earth elements which take the lead in luminescence to a 
nitrogen atom, and making the effect the electron of rare earth elements is influenced by the atom in 
the surroundings ease Technical knowledge that the location of excitation / luminescence peak which 
the conventional oxide system fluorescent substance shows shifts to a long wavelength side is acquired. 
Based on this technical knowledge, oxy-night RAIDO glass was used for the parent ingredient, and the 
fluorescent substance which has the excitation spectrum which also reaches a visible region 
«=500micrometer) is proposed as above-mentioned (application for patent No. 030280 [ 2000 to ]). 
[0010] And the result to which invention of this application considered existence of another oxide 
system fluorescent substance wholeheartedly on the basis of said technical knowledge. The mietal Me 
(Me) which uses alpha sialon with nitrogen content higher than oxy-^night RAIDO glass for a parent 
ingredient, and dissolves to the alpha sialon which is a parent ingredient The lanthanide metal Re 1 (Re 
with which kinds or two sorts or more of a part or all of a lanthanide metal except calcium. Mg, Y, or La 
and Ce take the lead in luminescence The crystalline acid nitride fluorescent substance permuted by 
Re2 (Re2 is Dy) as a kind, two sorts or more, or two kinds of lanthanide metals Re 1 and co-activating 
agent of Ce, Pr. Eu; Tb, Yb, or Er Invention of a headerand this application was completed for making 
white LED of high brightness possible. . . . . .. 

[001 1] Invention of this appliciation is shown by general formula:MexSi1 2-(m+n) aluminum(m+n) OnNI 6- 
n:RelVRe2z as what solves' the abdve-mentibned tecKnical problem.^^^ (Me) "which dissolves 

to alpha siailon The lanthanide metal Re 1 (Rel) with which kinds or two sorts or'more of a part or all of 
a lanthanide metal except caldum, Mg. Y, or La and Ce take the lead in luminescence The acid nitride 
fluorescent substance (claim 1) which- made the rare earth elements characterized by being the 
fluorescent substance permuted by Re2 (Re2 is Dy) as a kind, two sorts or more, or two kinds of * 
lanthanide metals Re 1 and co-activating agent of Ce, Pr. Eu. Tb. Yb, or Er activate is offered. 
' tool 2] Moreover, ihveiltioh^^^^ is offeVieid as;0:9< m^^ mode, : 

when it being 0;6< m<3.0 and 0<=n<1.5 when Metal's Me is bivalence (clairh 2), or Metal Me is trivalen ) 
[0013] Furthermore, about the acid nitride fluorescent substance which made the above rare earth 
elements activate, invention of this application is m= 1.5 and n= 0.75, and is set to 2.25O0.75N15.25of 
empirical formula:MexSi9.75aluminum:Re1yRe2z. 0.3<x+y<0.75 and 0.01.<y+z<0.7 It offers further that it is 
(y> 0.01, 0.0<=z<0.1) (claim 4) and that it is 0.3<x+y+z<1.5, O.OK y<0.7, and 0.0<=z<0.1 (claim 5) as one 
mode. [ however, ] 

[0014] Invention of this application offers as one mode that Metal Me is calcium (claim 6) about 

invention concerning claims 2 and 4 or 5 further again. Hereafter, it explains in more detail about the 

acid nitride fluorescent substance. which made the rare. earth elements. of. invention^of. this application.. ...... .. 

activate, an example being shown. 
[0015] 

[Embodiment of the Invention] The acid nitride fluorescent substance which made the rare earth 
elements of invention of this application activate The metal Me (Me) which is shown by general 
formula:MexSi12-(m+n) aluminum(m+n) OnN16-n:Re1yRe2z, and dissolves to alpha sialon as above- 
mentioned The lanthanide metal Re 1 (Rel) with which kinds or two sorts or more of a part or all of a 
lanthanide metal except calcium, Mg. Y. or La and Ce take the lead in luminescence It permutes by Re2 
(Re2 is Dy) as a kind, two sorts or more, or two kinds of lanthanide metals Re 1 and co-activating agent 
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of Ce, Pr, Eu, Tb. Yb, or Er. 

[0016] In the acid nitride fluorescent substance which made the rare earth elements of invention of this 
applicationuactivate,,a.,maximum^o:^i3e^r}ietaLM 

unit cells of the alpha sialon. containing 4 formula weight of 3(Si. aluminum) (N. O) 4. Generally, solidr 
solution limit communities are 0.6< m<3.0 and 0<=n<1.5 in the above-mentioned general formula, when 
Metal Me is bivalence, and when Metal Me is trivalence, they are 0.9< m<4.5 and 0<=n<1.5. It stops 
becoming alpha sialon in any fields other than this range. 

[0017] All the all [ some or] Me of **** are permuted, it is the 5A of the minimum abbreviation, and the 
distance between ion of the lanthanide metal Re 1 which takes the lead in luminescence to activate is 
farther [ the fluorescent substance. known until now / than 3~4A ] large. For this reason, it. is thought 
that remarkable lowering of the luminescence reinforcement by concentration quenching produced when 
the concentration of the lanthanide metal which takes the lead in luminescence included in a parent 
ingredient was high can be controlled. 

[0018] Moreover, although the lanthanide metal Re 2 which is co-activating agent can permute said 
metal Me besides the lanthanide metal Re 1 which takes the lead in luminescence in the acid nitride 
fluorescent substance which made the rare earth elements of invention of this application activate, the 
two ****** effectiveness of the lanthanide metal Re 2 as this co-activating agent is considered. One is 
.^sensitization, and another newly forms the trap level of a carrier and:is .making a thermoluminescence 
^the manifestation of long afterglow or its improvement, improve further, etc. It is appropriate for such an 
amount of permutations of the lanthanide metal Re 2 to be referred to as 0.0<=z<0.1 in the above- 
mentioned general formula generally from it beirig co-activating agent. 

[0019] Furthermore; the acid nitride fluorescent substance which made the rare earth elements of 
invention of this application activate differs from the fluorescent substance which uses alpha sialon as a 
parent ingredient and uses beta sialon as a parent ingredient intrinsically in a presentation and the 
crystal structure as above-mentioned. 

[0020] That is, beta sialon is shown by general formula:Si6-2AlzOzN8-z (0< z<4.2). it is the solid solution 
of beta mold silicon nitride, and a part of Si location is aluminum, and a part of N location is permuted by 
O. 

[0021] On the other hand, alpha sialon is shown by general formula:MexSi12-(m+n) aluminum(m+n). 
OnN16-n, it is the solid solution of alpha mold silicon nitride, and the specific metal Me (a kind of the 
lanthanide metal excluding [ Me ] calcium, Mg. Y,-or La and Ce or two sorts or more) invades between 
grids, and it dissolves while a part of :Si-N association is permuted-bytialuminum-N association;*' * 
10022] Thus, in both, since dissolution conditions differ, beta sialon has high oxygen content and, as for 
alpha sialon, nitrogen content is high. And since these metals do not dissolve to beta sialon, the 
fluorescent substance which added and compounded a kind of the rare earth oxide of Ce. Pr, Eu, Tb, Yb, 
and Er which uses beta sialon as a parent ingredient and takes the lead in luminescence, or two sorts or 
more serves as a charge of an admixture which the compound which contains a rare earth metal 
between beta sialon particles generated. 

[0023] On the other hand, in order that the rare earth elements of Ce, Pr, Eu, Tb, Yb, and Er which 
incorporate Metal Me (a kind of .the lanthanide metal excluding [ Me ] calcium. Mg, Y, or La and Ce or 
...two sorts .oi;4npre)-tb the, crystal .structure .as .alpha-.sialon Js a parent ingredient, are made to -dissolve- 
and take the lead in luminescence may permute by the metal Me. the acid nitride fluorescent substance 
which consists of single phases of alpha sialon structure is obtained. *. 

[0024] Therefore, the fluorescent substances obtained by whether a parent ingredient is made into beta 
sialon or it considers as alpha sialon completely differ in a presentation and the crystal structure, and 
this is reflected in the luminescence property of a fluorescent substance. 
[0025] That is, when using beta sialon as a parent ingredient, the luminescent color which the 
fluorescent substance which added and compounded Er oxide to beta sialon which is indicated by the 
examples 33-35 of above-mentioned JP.60-206889,A has is blue (410-440nm), but as the acid nitride 



fluorescent substance which made the rare earth elements of invention of this application activate was 
shown in the example 1 and drawing 2 which are mentioned later, the luminescent color is red (570- 
.v..^,^.v5fl0am);irom .orange^by^thevsame.-act'i^^ 

implementation-is made very difficult from this phenomenon with the fluorescent . substance which Er is 
influenced of the nitrogen atom which constitutes a crystal by incorporating Er in the crystal structure 
of alpha sialon, and uses an oxide as a parent ingredient is imagined to be what happens easily. 
[0026] Moreover, since a parent ingredient is alpha sialon, the acid nitride fluorescent substance which 
made the rare earth elements of invention of this application activate also has the advantage of the 
alpha sialon of a parent ingredient: 

[0027] That is. the rate of luminescence strength reduction accompanying a temperature rise in the acid 
nitride fluorescent substance which alpha sialon was [ fluorescent substance ] excellent in heat and a 
mechanical property, and the thermal relaxation phenomenon used as the cause that excitation energy 
is lost could be suppressed [ fluorescent substance ]. therefore made the rare earth elements of 
invention of this application activate becomes small. For this reason, an usable temperature region 
becomes large compared with an old fluorescent substance. 

[0028] Moreover, alpha sialon serves as a fluorescent substance which is excellent also in chemical 
stability, therefore is 'excellent in lightfastness. And the excitation of the acid nitride fluorescent 
substance which made the rare earth elements of invention of this application activate with an .electro»^ 
ray is attained from ultraviolet rays at an X-ray and a pan by the existence of selection of the O/N rai.*^- 
in ah empirical formula, and the. class of lanthanide metal Re 1 which permutes Metal Me, and the 
lanthanide metal Re 2 as co-activating agent. 

[0029] In the acid nitride fluorescent substance which made the rare earth elements of invention of this 
application activate especially Are m= 1.5 and n= 0.75 and it sets to 2.25O0.75N15.25o 
formula:MexSi9:75aluminum:Re1yRe2z. 0.3<x+y<0.75 and 0.01<y+2<0.7 The conditions of (y> 0.01, 
0.0<=z<0.1) or 0.3<x+y+2<1.5. O.OK y<0.7. and 0.0<=z<0.1 are fulfilled, [ however. ] Especially the thing 
whose metar Me is calcium is excellent in a luminescence property, and application is expected not only 
from an ultraviolet-light excitation fluorescent substance but from an electron-beam-pumping 
fluorescent substance. 

[0030] Thus; especially the acid nitride fluorescent substance that made the rare earth elements of 
invention of this application activate is effective in production of white LED, and is a fluorescent 
sCjbstance suitable for InGaN system blue LED used as the light source. 

[Example] The acid nitride fluorescent substance which made rare earth elements activate was rhade^ j 
react for 1 hour using hotpress equipment under the application of pressure of 20MPa,^iand in 1700 . 
degrees C and the nitrogen-gas-atmosphere mind of latm. and eight raw material powder shown below 
was produced. The mole ratio of the chemical ^gent used as a start raw material of this raw material 
was also carried out as follows. 

** calcium-alpha sialon (calcium0.75Si9.75aluminum2.25N 15.2500.75) silicon nitride (Si3N4): — 
alumimium nitride (AIN): — calcium-oxide (CaO) = — 13:9:3 ** Eu-alpha sialon 

(EuO.5Si9.75aluminum2.25N 15.2500:75) silicon nitride : Alumimium. nitride (Si3N4).: Oxidation europium 

..(AIN) .30:27:1 .?K*. XEu.203)..=?13:9:l *2M2rr3l^ sialon .(Pr0.5Si9.75a!uminunr^2,25N. 1.5.2500 J.5)-siU^ ... 

nitride (Si3N4): alumimium nitride (AIN): — oxidization praseodymium (Pr 6011) = — Tb-alpha sialon 
(TbO.5Si9.75aluminum2.25N 15.2500.75) silicon nitride (Si3N4):. — alumimium nitride (AIN): — oxidization 
terbium (Tb 407) =26:18:1 ** Dy-alpha sialon 0 [ Dy0.5Si9.75aluminum2.25N1 5:2500] : 75 silicon 
nitride : Alumimium nitride (Si3N4) : An oxidization dysprosium (AIN) 13:9:1 ** (Dy 203) =13:9:1 ** Y- 
alpha sialon (Y0.5Si9.75aluminum2.25N 15.2500.75) silicon nitride (Si3N4): — alumimium nitride (AIN): — 
oxidization dysprosium (Dy 203) = — Yb-alpha sialon (Yb0.5Si9.75aluminum2.25N 15.2500.75) silicon 
nitride (Si3N4): — alumimium nitride (AIN): — oxidization ytterbium (Yb 203) =13:9:1 ** Er-alpha sialon 
0 [ Er0.5Si9.75aluminum2] . 25N15.25O0.75 silicon-nitride (Si3N4): — alumimium nitride (AIN): — 
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calcium-alpha sialon fluorescent substance to which the amount of activation of oxidization erbium (Er 
203) =13:9:1 (example 1) Eu2+ ion was changed Seven kinds were produced using the raw material 

.-.w.^. powder..of.the.abov^-mentionedJ5,*oand 

following mole ratiosrand were made to react for 1 hour using hotpress equipment under the application 
of pressure of 20MPa, and in 1700 degrees C and the nitrogen-gas-atmosphere mind of latm. 
[1] Only calcium(0%Eu)-alpha sialon fluorescent substance (calcium0.75Si9.75aluminum2.25N 
15.2500.75) ** calcium-alpha sialon was used as the raw material. 

[2] calcium(5%Eu)-alpha sialon fluorescent substance (calcium0.71Eu0.025Si9.75aluminum2.25N 
15.2500.75) ** calcium-alpha sialon: — ** Eu-alpha sialon = — 95:5 [3] calcium A (10%Eu)-alpha. sialon 
fluorescent substance ** calcium-alpha sialon: (calcium0.68Eu0.05Si9.75aluminum2.25N 15.2500.75) ** 
Eu-alpha sialon =90:1 0[4] calcium(20%Eu)-alpha sialon fluorescent substance.O 

[ calcium0.60Eu0.10Si9.75aluminum2.25N1 5] 2500.75 *♦ calcium-alpha sialon :. ** Eu-alpha sialon = — 
80:20 [5] calcium A (30%Eu)-alpha sialon fluorescent substance: ** calcium-alpha sialon: 
(calcium0.53Eu0.15Si9.75aluminum2.25N 15.2500.75) **Eu-alpha sialon =70:30[6] calcium(50%Eu)-alpha 
sialon fluorescent substance 0 [ calciumO.38EuO.25Si9.75aluminum2.25N1 5] 2500.75 ** calcium-alpha 
sialon :. ** Eu-alpha sialon = 50:50 [7] calcium(70%Eu)-alpha sialon fluorescent. substance 
(calcium0.23Eu0.35Si9.75aluminum2.25N 15.2500.75) **calcium-alpha sialon : ** Eu-alpha sialon =30:70 
drawing 1 These [1] It is the chart which showed the spectrum about red luminescence of the 
-fluorescent substance of - [7]. • 

[0032] 280nm and a peak large to 400-450nm are accepted in any excitation spectrum of a fluorescent 
substance. As for these two peaks, buildup of peak intensity is seen for the rate that Eu2+ ion is 
activated, with the increment in the amount of activation to 50%.. On the other hand, although reduction 
of the peak intensity by concentration quenching will take place if the amount of activation exceeds 50%, 
peak. intensity is still higher than the time of the amount of activation being still 30%. 
[0033] A 280nm peak belongs to the peak by which parent ingredient calcium-alpha sialon was excited 
among two peaks which appeared in the excitation spectrum, and a 400-450nm peak belongs to the 
charge transfer absorption band of Eu- (N or O). the peak which belongs to the charge transfer-; 
absorption band of latter Eu- (N, O) — the increment in the amount of activation of Eu2+ ion — 
following — a long wave — since it has shifted to a merit side, it is available as an excitation light (450- 
550nm) of InGaN system blue LED. 

[0034] Drawing 2 is the chart which showed the emission spectrum of calcium-alpha sialon fluorescent 
substance to which the amount of activatioriof Eu2+Ti6n-was changed. -The number of the obsbrved^ n '■■ 
Waks is one and this peak was continuously shifted from 560nm to 590nm: according to the increment in 
the amount of activation of Eu2+ ion. Also in this emission spectrum, like the excitation spectrum shown 
in drawing 1 , although reduction of the peak intensity by concentration quenching will take place if the 
maximum reinforcement of a peak is observed when the amount of activation of Eu2+ ion is 50%, and the 
amount of activation exceeds 50%, peak intensity is still higher than the time of the amount of activation 
being still 30%. 

[0035] In addition, the activated Eu2+ inter-ionic distance depends on it being separated from about 5A 
that the above calcium-alpha sialon fluorescent substance has the amount of .Eu2+ ion activation as 

. ..above-mentioned.^ , ... - .... .... ^. - . . - 

(Example 2) Raw material powder was mixed to the mole ratio of ** calcium-alpha sialon:** Pr^alpha 
sialon =50:50, and calcium-alpha sialon fluorescent substance (calcium0.38Pr0.25Si9.75aluminum2.25N 
15.2500.75) which made this mixed powder react for 1 hour using hotpress equipment under the 
application of pressure of 20MPa(s) and in 1700 degrees C and the nitrogen-gas-atmosphere, mind of 
latm, and made Pr3+ ion activate was compounded. 

[0036] Drawing 3 (a) and (b) are the charts which showed respectively the excitation spectrum of 
calcium-alpha sialon fluorescent substance which made Pr3+ ion activate, and the emission spectrum. 
The bright-line peak based on f-f transition of Pr3+ ion was observed a peak large to 263nm, and near 
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460nm by the excitation spectrum. The bright-line peak based on f-f transition of Pr3+ ion was 
observed by 450-750*nm at the luminescence peak. 
".*.»^«^^€xampJ^3^XJ3avwJTiateriaL.powdjer 

sialon =50:50, and calcium-alpha sialon fluorescent substance (calciumO;38Tb0.25Si9.75aluminum2.25N 
15.2500.75) which made this mixed powder react for 1 hour using hotpress equipment under the 
application of pressure of 20MPa(s) and in 1700 degrees C and the nitrogen-gas-atmosphere mind of 
1 atm, and made Tb3+ ion activate was compounded. 

[0037] Drawing 4 (a) and (b) are the charts which showed respectively the excitation spectrum of 
calcium-alpha sialon fluorescent substance which made Tb3+ ion activate, and the emission spectrum. 
The peak large to 263nm was acciepted in the excitation spectrum. The bright-line peak based on f-f 
transition of Tbr3+ ion was observed by 470-650nm at the luminescence peak. This bright-line peak, is 
max in 550nm,- and is observed as green luminescence. 

Ra)N material powder is mixed to the mole ratio of ** calcium-alpha sialon:** Eu-alpha sialon:** Dy- 
alpha sialon =50:40:10. (Example 4) Hotpress equipment is used for this mixed powder. The bottom of 
the application of pressure of 20MPa(sX 1700 degrees G. The fluorescent substance 
(calciumO.38EuO.20DyO.05Si9.75aluminum2.25N 15.2500.75) whose calcium-alpha sialon fluorescent 
substance which made it react in the nitrogen-gas^atmbsphere mind of 1 atm for 1 hour, and made E.u3+ 
ion activate was made to ****** Dy3+ further was compounded. . , . 

[0038] Both drawing 5 (a) and (b) are the charts which showed respectively the excitation spectrum di 
calcium-alpha sialon fluorescent substance which made Eu2+ ion and Dy3+ ion activate, and the :. 
emission spectrum. 

[0039] 290nm and two peaks large to 450nm were accepted in the excitation spectrum. A 290nm peak 
belongs to the peak by which calcium-alpha sialon of a parent ingredient was excited among these two 
peaks, and a 450nm peak belongs to the charge transfer absorption band of Eu- (N; O). The number of 
the peaks observed by the luminescence peak is one, and this peak is based on d-f transition of Eu2+ 
ion. • ■■ • • :'• ■ 

(Example 5) Raw material powder was mixed to the mole ratio of ** Y-alpha sialon:** Eu-alpha sialon 
=95:5, and Y-alpha sialon fluorescent substance (Y0.38Eu0.02Si9.75aluminum2.25N 15.2500.75) which 
made this mixed powder react. for 1 hour using hotpress equipment under the application of pressure of 
20MPa(s) and in 1700 degrees C and the nitrogen-gas-atmosphere mind of latm, and made Eu3+ ion. 
activate, was compbunded. ' 

'■ '•'^ "[OO40] TDrawing 6 r(a)"arid (b) are;the chartsrwhich-showed-respect 

alpha sialon fluorescent substance which' made Eu2-^ ion activate, and the emission spectrum. 31 Onm. ) 
and two.peaks large to 410nm were accepted in the excitation spectrum. A peak is observed by the 
luminescence peak at 570nm, and this peak is based on d-f transition of Eu2+ ion. 
(Example 6) The Yb2+ alpha sialon (YbO.5Si9.75aluminum2.25N 15.2500.75) of the aforementioned ** 
was used as the fluorescent substance as it was. 

[0041] Drawing 7 (a) and (b) are the charts which showed the excitation spectrum of a Yb2+ alpha sialon 
fluorescent substance, and the emission spectrum respectively. The peak large to about 240nm was 
observed by the excitation spectrum. A peak is observed by the luminescence peak at 51 Onm, and this 

peak-is. based on .drf transition^of Yb2± ion,^ .....^^V, ... - 

(Example 7) Er^alpha sialon of the aforementioned ** (ErO.5Si9.75aluminum2.25N 15.2500.75) It 
considered as the fluorescent substance as it is. • - 

[0042] Drawing 8 (a) and (b) are the charts: which showed the excitation spectrum of an Er3+ alpha 
sialon fluorescent substance, and the emission spectrum respectively. The bright-line peak based on f-f 
transition of Er3+ ion was observed a peak large to 263nm, and near 400nm by the excitation spectrum. 
The bright-line peak based on f-f transition of Er3+ ion was observed by 500-600nm at the 
luminescence peak. 

[0043] Of course, invention of this application is not limited by the above operation gestalt and example. 
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It cannot be overemphasized about details, such as preparation of a raw material, a mole ratio, and 
production conditions, that various modes are possible. 

[Effect of the Invention] The location of that excitation spectrum shifts to a long wavelength side the 
acid nitride fluorescent substance which made the rare earth elements of invention of this application 
activate as compared with the conventional oxide fluorescent substance, and it laps with luminescence 
(450-500nm) which blue LED emits [ an absorption peak ] as explained in detail above. For thi^ reason, 
the acid nitride fluorescent substance which enables high brightnessHzation of white LED which makes 
blue LED the light source by invention of this application and which made rare earth elements activate 
is offered. 

[0045] Moreover, since a parent ingredient is alpha sialon, the acid nitride fluorescent substance which 
made the rare earth elements of invention of this application activate is excellent in heat and a 
mechanical property, and a pan at chemical stability. Therefore, the acid nitride fluorescent substance 
which could operate to stability under the severe environment, namely, was excellent in lightfastness 
with invention of this application and which made rare earth elements activate is offered. 

[Translation done.] 

) 



* NOTICES* 

JPG and MClPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description ofthe DraWings] ■ /^^i^^.y-z-^zii:^../.-- --^^.-.' .. 

iDrawing 1] It is the chart which showed the excitation spectrum about red luminescence of calcium- 
alpha sialon fluorescent substance to which the amount of activation of Eu2+ ion was changed. 
[Drawing 2] It is the chart which showed the emission spectrum of calcium-alpha sialon fluorescent 
substance to which the amount of activation of Eu2+ ion was changed. 

[Drawing 3] (a) and (b) are the charts which showed respectively the excitation spectrum of calcium- 
alpha sialon fluorescent substance which made Pr3+ ion activate, and the emission spectrum. 
[Drawing 4] (a) and (b) are the charts which showed respectively the excitation spectrum of calcium- 
alpha sialon fluorescent substance which made Tb3+ ion activate, and the emission spectrum. 
[Drawing 5] .Both (a) and (bX are the, charts which showed, resjDeptiyely. the excitation spectrum of. . 
calcium-alpha sialon fluorescent substance which made Eu2+ ion and Dy3+ ion activate, and the 
emission spectrum. 

[Drawing 6] (a) and (b) are the charts which showed respectively the excitation spectrum of Y-alpha 
sialon fluorescent substance which made Eu2+ ion activate, and the emission spectrum. 
[Drawing 7] (a) and (b) are the charts which showed the excitation spectrum of a Yb2+ alpha sialon 
fluorescent substance, and the emission spectrum respectively. 

[Drawing 8] (a) and (b) are the charts which showed the excitation spectrum of an Er3+ alpha sialon 
fluorescent substance, and the emission spectrum respectively. 
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Hltt. ^l^^b[ll-[7](0^5tflsa)5S5fel83t^cS5•r5;^ 

10 0 3 21 U^-rtt(^«5t<*<^ia®:^^i5^ h/MCt>. 28 
Omni: 400'-450nmiCJS:i ^ ^^—^ f>^m^ ^tb5o.j^- (T^dO 



(5) 

[0 0 3 3] mi&:^^^ hMC^McZ.^(D\i^-i^(0 
rt, 280nin(Df-^^tt. ^{^WWa-T/V:^ 7 i^-f T d 

i)mf&^thtc\l^—'i^\CMm\^. 400— 450nin(Df-t^l4, 

(N, 0).<Dm^^W}^A^mmmi~,i> t'-^^^ Eu2+-< :t 

Z tf)^h.. InGaN^WfeLED(?Dia®)t.(450--550niii) t UT 

10 [00 3 4 ] la 2 Ji. Eu2t>r ;d:>'c^Mgl:^^^b^ii:fc 
Ca-T>'V>^71^-1'TD>'^)tflc<0^^7l^^^ h/vSr^L 

t:°-^ (i. Eu2V ^>0^^efl:CDii;!)DlC Lyt;!i5o-C56 
Onm;6^^590nmtcajgEfi^tCv^>^ h l.tCo Z,<DM:^^^ V 

t',- ^ (^*:;^5Safl. Eu2+;>r-:^>'O{^Sl:**^50%co t ^ 
20 [0 0 3 5] fj:$3.SJ.±<DCa-~T/l-y7lf-^T^>'^yt 

r (Ojg'&.JlS&Tl^ Sr 2^ 5/> y i^:^ Srffl V ^T20\ffa(D^^ 
T> 1700*C. latm<oa^#H^^-Cl^rigS^£^$ii:-CPr 
3+>f ;^ >^ I^S ^ 1i:fcCa-T /v :7 r 1^>r T n (Ca 
. 0. 38Pro: 25Si9:^75Al2: 25Nl5. 25^0 . 75)*.^^ U/Co 
30 . [0 0 3 61 ia3(a)(b)tt. Pr^^-f :^>^HiS^ 

/l^iCfi, 263nmJCJl£l^ If — k , 460nm^^^ifitCPr3V 

tCfi, 450'--750nmtCPr3M ;a->'<^f-fS&Jc:S'^< » 

: • (»1£«^J 3 ) mnn^^. ® Ca-T/W:7 7 i^^.T n : ^ 
® Tb-T/V:7 7f--<Tn>'=50 : 50<O^^Vit:tcj!i-& 
wtOS-a^^&^Sr^iy h>^U';:^§ge$r>l''^T20MPa(^JPffi 
40 T. 1700*C.> latmC7)^^#(1^4»-Cl^rB^Si^:^^i^TTb 
3M ;t>^4r{^S^-frfcCa-T>'^:7 7 T o ^^^tft (Ca 

0. 38Tbo. 25Si9. 75Al2;25Nl5. 2500. 75) St-^J* Lfco 
[0 0 3 7 ] El4(a)(b)f^j Tb3V;r 

ii:fcCa-T/w:7 7f-^»rn>'^3t{*coa®;^-<^5^ b/K 

MZ\t.. 263nmlCJ[EVVt'-^^;&Sfg»e)tt/Co 

'470-650niiilCTbr3+-Y;^^^:(Of-fa^tC 
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9 

=50 : 40 :. lOO^/^ittCffi-^ (7)ig'&t&*&2j^ 5/ h 

7^l^:^3S®Srffll^T20MPa(OiPJETs 1700*C. latm(pM 

t^ik%W (Cao. ss^uo: 20^70. osSig. 75AI2. 25N ' 

15. 2500. 75) ^T-^^U^Co 
[0 0 3 8] B15(a)(b)fi, #>5r. Eu2V ^>'i:Dy3V 

(O'O 3 9] Sbe>^^^ h>^Wc:tt. 290nm^:450nm^;lJ[^:^/^ 
\i^—^t^Z.>:>U^hM^o rcOZlocOt'— iJ^Ort, 290n 

^ixfct"— ^ICiSJlU, 450nm<^b'— ^J'H, Eu-(N.0)(O 

@ Eu-T/Vy^ T 1^^ T n >'=95.: 5(0^yl-JttC?S'& 
:i<?5ig^)^&^^7}^y h>^U>^igS^ffll>T20MPa<DiPffi 

noot:. iatm(D^^#H^Et3x*i^WKi?:;$'^TEu 

0. 38EU0. 02Si9. 75Ar2. 25Nl5. 25O0. 75) Sr^g-^ LfCo 
• [0 0 4 01 ia6(a)(b)fl. Eu2V i^^-^i^S^ 

310niht410nmlCJ[tl/^b'— ^;6Si:oig«)ibixfCo ^ 

tt. EuZV^VOd-fS^JdS^SVATV^-So 
'•(HJ£fi?!1 60 milS©(OYb2^-T/^7 r ^-iT^'y (Ybo. 581 
9. 75Al2;25Nl5. 25O0. 75) '^^cO^^^^tft: t bfco 
[004 1] la 7 (a) (b) fi. . Yb2+T>W7 r f--f T 

h-Cfe^o Sb®;^^i5^ h/l^JCltt, iKl240ninJwJE£l^ 
b'-^;5^;ei5aay^nfCo ^^b'->:^lCtt. 510nmtw e-^ 
ii^Wm^^. rcOb'-iJ^ti, Yb2V:^>'<Ocl-fS^(cS 

(IIJfe0jJ 7 ) •mFffi®(0Er-T/v:7 r f'-Y T n >- (Ero. 58! 
9. 75A12. 25N15. 25O0. 75) ^^<7)^*^3ti*i: Lfco 
[0 0 4 2] El 8 (a) (b) Ji; Er3+T/W:7T1^^T 

— ^ t . 400nIn^^^fi^CEr3V :^:/(0f-f®^icS<5< 
\^-^ii^^m^f\.fz.^ 500-'600nmlc:Er 



(6) 

it? 

[0 0 4 3] t^>5^. z.(omk(n>^m^. i^A±<Dj|jfe 

[0 0 4 4] 

10 %3t(450—500nin)lCfi/^5o :i^^fc*. \lCOmM(^^K 
WfeLEDSr7ta?.i:-r5efeLED(Offl»*>ft;Sr'si|g 

■[0 0 4 5] ^'fc. w<^ffliS(75^|^cD#±«l7n^Srfi-S 

[[ill] Eu2V:^>'CDj^fi&l:Sr^^b$ii:fcCa-T>^i^:7r 

[13 2] Eu2V^>',C0#SftS:^jt:^i^fcGa-T/l-:7r 
..^$)S<; ' ■ . ' . ■ 

[(US] (a)(b)fi. Pr3+-Y;^><^f^S^ii:fcCa- 
. [0*4 ] ^ <a)-(b) fi; - tb3+-Y-:^^:>'Sri^S ^^fcCa- 

[E15] (a)(b)fi. Eu2+^;e->i:Dy3V;^>'$ri: 
• [0 6] (a)(b)(i, #>!r, Eu2V;a->'Sr{-fS$-ti-fcY-T 
40 [07] (a)(b)fi. .Yb2+T/^7Ti^-rTt3>':^)t 
[0 8] (a)(b)fi, Er3+T/^7r1^-YT^>'^3t 
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(8) 



IIil3] [|2]4] 



1000 




IB S /nm 





F^ — 4G001 
4H001 



BA06 BA07 BA08 BA09 BA52 
BB06 BB07 BB08 BB09 BB52 
BC42 BC46 BD31 BE02 
CA04 XA07 XA08 XA12 XA13 
XA14- XA20 .XA39 *XA59'tXA60t 
XA6L XA62' XA63t'XA64rXA65w 
^ XX66"-XA67 -XA68*,XA69^ XA70V 
-XA7i;yA58t'.YA5g?^Y^63CyAjB5.^ 
••,YA68{,yA7pL * 



[■it^MIS-^l 2 0 0 2 - 3 6 3 5 5 4 

I'&mm^i] i^nmm i ? 2 (Dmt^i^ x ^^lEo^mm 

lST<d:nm*l] A5 

l-iltMB] 2 0 6 (2 6 0 2) 1 2^180 

#ii 2 0 0 1 - 1 7 1 8 3 1 
[^ffB] 2 0 0 5^ (2 0 0 5) 7.M7B 

mpm^] ^3a5pg^3E5J- , • . 

C09K 11/64 

C04B 35/599 ' ' 

C09K 11/80 
[FI] 
C09K 11/64 CPR 
C09K 11/80 
C04B 35/58 302 N 

imitiB] 2004^(2004)11^100 

miE:f7m} , .. . 

im^mi] : MexSii2-(m+n)Al(m+n)OnNi6-n = RelyRe2z (^4'<^x. 7;. z , m*5 it^n fi^^T'fcS 

<f±-aiEJl±) ro-«6^L<tt^ ' • 

a«07>'i?= K^.®Rei:5iTJ'*#?{|?r!ji bT.(DRe2 (R^^^ ... ^ .. . -...-v^ ,• • 

[?S*^ 2 ] •^JRMedS-'ffiro t ^ , 0. 6<m<3. 0^ *»o0^n<l. 5-Cfe2.it*^ 1 SE®©#±iR5c;^$r^'te$*fc 

®!^{t!Kl^)tflJ. . . . • . ... 

•Iii*^3] ^JRHedSH-ffirot 0.9<.m<4.5, A^o0^n<l. 5-Cfc5tf JjiJS 1 fEi£©l^±^5SS5r<Tt?S$-1±fc 

.[^*JB4l 111=1.5, n=0. 75-e*> (3 , i^j*^ : MexSi9..75Al2. 25O6: 75Nl5..25:RelyRe2ztC*JV>T. 0. 3<x+y<0. 75 
, /5^o0.01<y+z<0.7 (fc^L, y>0.01, 0.0^z<0.1) -CibStl*^ 1 ;i>M 3 V^-m*»(::|3«©#±®7C^Sr<'J-S 

[St*J55l 0.3<x+y+z<1.5, 0.01<y<0.7, *»00. 0^z<0. It?fe5i»*^4 fa«<0^&±S5c^Sr#S$-&^ 
[rB^^ 8 ] • . • 



a*@<#s*ft (JP) 

B*S,4#»Jt(JP) 

B*S<#8^fr (JP) 
(2) ... , • ; . J 

l63tt^^*SEu2V*:^*(^®bfcCa-T/^7 71^'rT^ i^-Cifo5r^:Sri«F»t-t-58S*« ^ B *S<#S* fr (JP) 

7 * f4 8 ^-rnjiMClEitrofiSl^^tt. . B * e W f? ( JP) 

%^jIg?J»450~550nm(D&S©3tSr^i-.2)InGaN^(?5W#.LED-Cfc 9 . 1k^W7!liZ(0W'&LED<O^xm^<M^SiR.UP) 
590nm©Sfe5tSr|g WfeLED*5|g1-S«fe^i^3t<**»l8-r5jl65tii5®-§-^f tu5 c: t J: 9 e Bi*:S4#»fT= (JP) 
#Si:i-t5»*3S7 7I)S9<Dl^-rtt*McfEigOfiaBJ$lil. .«B8 2002-363554 

[000 1] 

[0 0 0 21 " •■. 

[0 0 0 3] 

m.im^%i^h\.X\-t. fctx«. K'1':y«l#fF^789.890#<iir«tC-7V^<fV?g14gjbT' ' ' 

= *fc, rizv. Akad. Nauk SSSR. Neorg. MasterJ 17(8). 1431-5 (1981)tC^ ^±^7zM}^i^'0 

mmt^'^tL^if^'y^j'^^tit^^m (MgsiN2) *5iE^$ixTv>5. i\^-ymmk^^4'iir&m2 

{JlMnSr#S$"yrfc^fe^3t^|f (T. Endo et al. THigh pressure synthesis of 'periodic compound' and its optical and 
lity Materials, Volume C, Elsevier, Amsterdam, The Netherlands, pp. 107-112(1993)) CaSiN2lCiEuSrf+S$ 
ii'fcfS'fe^^t'ft^ (S. S. Lee et al. rphotoluminescerice ' i .. . , 

and Electroluminescence Characteristic of CaSiN2:EuJ , Proc. SPIE-Int. Soc. Opt. Erig.v 3241,' 75-83(1997 

[0 0 0 4] 

^tCCe5:iTl;iS$ii:fc:^k#:^'Q^^ H: vari Kfevel et ai/ TLorig wavelength Ce3+ emission in Y-Si-p-N mater ) 
ialsj , J. AUoyis and Cdmpbunds; 2'68, 2t2-277tl9^^^ ^ ' ' ' ' ' 

^ ^T/l^^ :^^§^^Sr^■t'SBal-xEuxAlllOl6N'^)t#: (H. Hintzen et al. TOn the Existence of "Europium Alu 
mihum Oxynitrideis with a Magnetoplumbite or -Alumina^Type Structure! , J. Solid Stat4 'Cheih.S 142, 48-5 
0(1999). RXJS. R. Jansen et al. '., ' v '"- , 

TEu-Doped Barium Aluminum Oxynitride* with' /3-Aiuniina-Type Structure as New Blue-Emitting Phosphor J , J 
\ Electrochem'. Soc. , 146. 800-806(1999))* ^>v'TV>- ' •' ' ' ^ ' ' -1 

[0 005] ; : 

-.550hm • 



a:*:@4#»ff (JP) 

.^..-,v . ••• • ' •• ' • B*@4#S1=lt (JP) 

(3) 

[0 0 0 6] 

(Y.Gd)3(Al.Ga)50i2-e^$tt-5yAG^Si^kife(wCeS:K-7'Lfcm^{*J*S©t>J:<ffl<'^btu H ^Sl^ttlt (JP) 

".[0 0 0 71 . IB 2002-363554 

tiX ■ 
[000 8] 

ciromKco^pjf*, tA±coil?)<D»IW{;iiS^T/.e$ttyttrot?fot). W^^^^^^-r.*— K (W&led) Sr^s^ii-?. 

[0 0 0 9] 

30280-§-)' . • - •• ;. - 
[0 0 10] 

L<fi^Tr*S. :%^(Dtt'.i>£'iS7 K:&JSRel.(Reltt, Ce, Pr, Eu, Tb, Yb, XttEr-©— U<«-aiet± 

) xit~mm<o'7>-!''^ K^jRReixo5*#s?fij-i: tTWRe?- (Re2«Dy) xsmuit.f^^W(omm^t^^t/6mK--mM 

[ 0 0 1 1 1 

Z<Dmm<0?^mn. m^<OVmi:m^-tii><OtLX. -«;^:MexSii2-(m+n)Al(in+n)0nNl6-n:RelyRe2z (^'^O 
X. y. z; m*JJ:t^n«#iCT-fc5) Xn^^i^l. T/^7T1^'('To VlC@^-f i^JRMe (MeH, Ca, Mg. Y. XHL 
aiCeSrefe<7V^= K-^S©— a • ' • 

«U<»i~a£A±) ro-g|5^L<(i±T;d^ ^^C0'f'.L->i::'i57>'^5'=^ K^JSRel (Relli. Ce, Pr; Eu, Tb. Yb, X 
rtErO-a«L< tt-«W±) K^JgRel&tJ5*f<tS3i[IJi: LT(0Re2. (Re2t±Dy) -ceife^ix/c^ 

[0 0 12] , ■ >. 

*^C©aaffi©^l^»±. .^JRMedS-'(ffi©i:#, 0.6<m<3.0, *>OOgn< 1. 5-Cfe5 w t (tSjft«2) . ^U<ll^ 
JSMe;65=^(Ot#, 0.9<m<4.5, d»o0^n<1.5-e*>.5ri:— ffi^i:LTtitt-t-5o 
[0013] 

MexSig. 75AI2. 25Po. 75Nl5. 25:RelyRe2ztc:*JV^T, 0. 3<x+y< 



B5|cg<J#g^lt (JP) 
H:4cB1#»lf (JP) 

(4) 

0.75, >00.01<y+2<0.7 .(fcfcU. y>O.OU 0.0^z<0. 1) Vi>^Zt (ti*«4) ! ^■^<&iyU^^V. 
0.01<'y<0.7, *»O0.0^z<0.n?fc5ri: (11*^5) UTaW-f-^c H*@<*^fT=(JP) 

[00 14] ' ■ i^VfmmMfkn/m.^z3mis.Jt&^ 

■-?:UTr(0mSO56l«»i, |g3t^Sii:«3t^^|£Sr^i5:^fiSWi$lS^c*3^^T; '>/i<fc'b£A± H:*:B«»fi' (JP) 

lJ-1'7'o>'T'fe5rt$r^mi:-t-5fi?,PJ3^ffi (W^^Si) , 5IJt}l^;65450~550nm©iSft©'^=Sr^i-5InGaN^(O#feL 

[0 0 15] . • • 

n:RelyRe2zT'^$H^ T /Vy r T ui^KW^ir^-^me (Mefi, Ca, Mg, Y, XttUi:CeS:^.< 7 V:*' = K^JS© 

-a«L<ii-aiy,±) ... 

U<(*^T*S, ^^©'t''i>i:/j:5v>'<5'= K^HRel (Relf*. Ce, Pr, Eu, Tb, Yb, XttErW— tt^K 
) 3lfii:«^S©7i^^- K^JSRel&t/*#fS^Ji:.UT<0Re2 (Re2»iDy) ■CeSI$tbTV'>5« 
[0 0 16 1 ' - . 

z.(ommoy^m<D^±m7tm^¥[^^'^tz.m.mm^%m^i6\<<x\ ^mm-t: (si, ai)3(n. 0)40 4.^»$r-^tfT 

— -^JSMedS t ^ . SUkEc^— ^i»:{-*3l''T.. 0.6<ni<3.0, d^o0^n<l. ST'fo •? , ^JlMe;d5HffiODi: t , 
[0 0 1^71 • . • . ■ • ■ • ; , . • . ■ 

JRRe2<D*#S?a*»i, -o%;^.b • ■ •« • • ..• 

ioV">T, O.0gz<0. lt-t-5©*sii^-efe5. • • . ' = 

[00 19] 

[0 0 2 01 



b*s.4#,»f;#(JP) 
a*siJ«f»f7'(JP) 
a*@it#S*ft (JP) 

-tfitOb. ^-^^^7xp:^^t. -^^:Si6-zAlzQzN8^z(0<z<4.2) -Cv-i^^H.. ^ jo p, * 1 j* » r jp^ 

[0 0 2 1-1 . . • »»^W"*'2mg:3*«iE/Stt 

CiniCjPtL. TJl-yr^^T^ '^it. : Mex5il2^(m+n)Al(in+n)0nNl6-n'C^$iT' a :*:S4#»fP (JP) 

Ca. Mg, Y. X(iLai:Ce^^< K^JSi(D-a«L<;»*, 4# 1^2002-363554 

[002 21 

^LT, ^—^■t'<7o>"kmii^U$^tV. ^%(D'p'L-tti:i,Ce^ Pr, Eii. Tb, 'ibRXMr(D^±mWt^t^<D—m.^ 
1 0 0 2 3 1 ■ ' 

[00241 , 

[0 0 2 51 •> .-. . 

(410~440nm) T-fc€))5S. ^ (Om®O^0^col^±«5£^*<m^-B:fc:SJS'ft'^^?ti*:f*. ^xEi-5.^1fefi»J 1 ^t/El 2 
tCS%UfcJ;5t-x |llDEr(D{^SfCj;9|g7tfett, afe/S^b^^. (570~590nDi)- -C*)5. TVW^rl^'r 
TD:^©i^S«5t+^cEr*sS^?)ji^^^5w^:^cJ;?)s )^ftSr«fife-t-5^SllS^<oS^@SrEr*5S»t, ffiJ-fbi^SrS^mJisf 

1 0 0 2 61 ' • ■ ■' ■• • ■ ■' 

■• [0 0 2 71 • ■ ■ • •■ ' • ■ ■ ■ ? -■ ■"■ 

[0 0 2 81 

[0 0 2 91 • ■■ . . " ■ ' 



a;»:@4#»it (JP) 
B:*:B4#»fi'(JP) 
H:*:ei#»fr (JP) 
B:*:B»»lf-CJP)- 

SX'h 'O , ffifig^ : MejSig. 75AI2. 25O0. 75^15. 25:RelyRe2zlCt5l,.^T. 0. 3<x+y<0. 75, *»00. OK y?z^f ^;?7C L? 
. y>0'."01, 0.0^z<0. 1) \ ^U<tiO. 3<x+y+z<1.5. 0. 01 B:^@1$gtff (JP) 

<y<0. 7,'''*»O0. OgZ<0; i©*1«|=^?ifc L, :&JSMe*5CaT*foS ton, ii$»c:^3t#?l^Sn*''2>'«S;3*ffliE/*i© 

10 0 3 0] B:«:St$»ft(JP) 

r<Dj;'5»c, z(oiiim<D^m<D^±m7i.m^Hm^'tttc^mim^%m±. e^LED© 4#b8 2602-363554 

[003 11 

. 1700'G;' latm<Dg^^H^tt"-Cl.^ra^J^;$-arT, KATf-^f Ao©ll!pf«&5S5rf^M L 

1 ) Ca-T/W^ r f-'f T n V (Cao. 75Si9. 75Ai2. 25^15. 25O0.' 75) 

mt^^M (Si3N4) : S-ftT /V 5 = A (AIN) : m.\\L:^ /V- v- 9 A (CaO) 
= 13 : 9:3 .." - , 

2 ) Eu-T>V'7 T T o V (EUQ. sSig. 75AI2. 25Nl5i 25O0. 75) •■ 

^^li'^'l' m (Si3N4) : ^'(tT>'U 5 = .A. (AlN) : mt=^- d f A (EU2O3) • . 

= 13 : 9 : 1 ' ; ; " : • > . , ' : i 

3 ) Pr-T/V-^ r i^-r T n (Pro/sSig. 75AI2. 25N15. 25O0. 75) ^ : 

m (Si3N4) : ^-fbT/l' 5 = A (AIN) : mit-^^J ^i^'J'M. (PreOn) : , 

=30 : 27 : 1 • '. ■ •. • : 1' ' - ' •. : ' .- .• . • 

4) Tb-T/W7T-!^--f Tn V(Tbo.5Si9.75Al2.25Nl5.250o.75) • • 
^^k-J^-f IS (S13N4)' : ^-(kT^U $ = A (AIN) : ®E'fb7?>l> b: A (Tb407) • ^ 

=26 :18 :1 " , • • • • . ' 

5) •Dy-T/V7Tl^-1'Tni>'(Dyo.5Si9. 75Al2i25Nl5;25O0. 75) . .: ' 

=13 :.9 : 1 v ■ • .. v./, . • j , , , . • ■ . 

6) y-T/W7.T*-l'Tn>'(yo.5Si9;75Al2.25Nl5.25Po.75) ' ■• . ■ ■ 
m^^-i m (Si3N4) : m\LT)V 5 =1 ^7 A (AIN) : ffiS^t-r -f ;^ 7^ D -> ^> A (Dy203) 

= 13 : 9,:- 1 . . . . . . ..... 

7) !.-YlrT./W-7.r.*<^.X.P.'>'.(n>o.'5SA.9..75AJ2. 25^15. 250o?J5) --w^. - ^ra- ..^v;*-.-;. ■•.>.-. - . 

= 13 :"9 : 1 ' " , / ' ■ . . • . ■ ' • 

8) Er-T/l-:7 7^1^-rt'irD>'(Ero.5Si9.75Al2.25Nl5;25QO; 75). 

= 13 : 9 : 1 ' ' . 

(mmmi) ... - . • •. ^ • 

[1] Ca(0%Eu)-T/W:7r1^W'Tn:/#)fe^*(Cao.75Si9*7 j. / 

1) Ca-T/^:7r1^-<T^>'cc);^^S:I^^^^: Lfco, . , , ^ . . .. 

[2] Ca(5%Eu) -7-/^:7 r f->f r n >'*^#:{Cao. 7lEuo. 025^19. 75^12. 25^15. 25O0. 75) 

1) Ca-T/l^yr^^T^l^ : 2) Eu-T/W>^ r T n >'=95 : 5 
[3] Ca(10%Eu)-T/Vy^ r T n V-^^flsCCao. esEuQ. OsSig. 75AI2. 25N15. 25O0. 75) 

1) Ca-Z/l^>^Tf*-f TDV : 2 ) Eu-Z/l^:7 r T n ^^ = 90 : 10 
[4] Ca(20%Eu)-T/^>^ T^-fTti ^-^^t^^ (Cao. eoEuQ. 10^19, 75^12. 25Nl5. 25O0. 75) 

1) Ca-TJl^yr-^^Ttil^ : 2) £0-7/^:7 r T o 80 : 20 
[5] Ca(30%Eu)-T/V7 r T o >'^)tft:(Cao. 53EUO. isSig. 75AI2. 25^15. 250o. 75) 



B;*:S4#ftit(JP) 

...r^. . ....... ...... . B:^@4#S^ft (JP)'-" 

(7) 

- - B:^m^^t^ff UP) 
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